Background: Deltamethrin (DLM) is class II synthetic pyrethroid used worldwide as pesticides in agriculture, household pest control, protection of foodstuff, and disease vector control. Exposures occur mainly from the household application, contaminated food or water. Although initially thought to be least toxic, a number of recent studies revealed its toxic effects in different animal species. Aim: The current study aimed to evaluate oxidative stress effect due to DLM exposure on brain tissues of adult albino rats, and whether co-administration of pomegranate (PM) molasses can ameliorate this oxidative damage. Materials & Methods: Thirty adult experimental Albino rats were divided into five groups: -ve control group (6 rats), +ve control group (6 rats) (received 1ml corn oil once daily, orally), diluted PM molasses [(0.5ml (PM) molasses+(0.5ml) distilled water] treated group (6 rats), DLM (6mg/kg) treated group (6 rats), DLM (6mg/kg) + diluted PM molasses[(0.5ml (PM) molasses+(0.5ml) distilled water] treated group (6 rats). These doses were given once daily, orally for seven days. By the end of the expirement, blood sample were obtained for estimation of plasma cholinesterase (PCHE) level and oxidative stress parameters ) malondialdehyde [MDA], glutathione [GSH], and catalase [CAT] (, then rats were sacrificed. The brains were excised, prepared for estimation of oxidative stress parameters in tissue, histopathological changes and immunohistochemical examination.
INTRODUCTION
For centuries, pesticides have been used in agriculture to improve food production by controlling disease vectors and eradicating unwanted insects. One of the popular pesticides is organophosphorus compounds that are widely used in agriculture, industry & medicine. The high effectiveness even in low concentration, photostability, easily dissosciations & less toxic effect in animals are main advantages of pyrethroids that made it successively replacing organophosphate (Bradbury Deltamethrin (DLM) is one of the most common synthetic insecticides pyrethroids of class II that is widely used in crop production, veterinary products and public health programs. Moreover; it is considered the most potent neurotoxic pyrethroid. The body is always under the protection of antioxidant systems which pevent the incidence of oxidative stress, however, the antioxidants systems are overcomed in sever exposure to oxidative challenge, like in pesticide poisoning (Saxena and Garg, 2010 
MATERIALS & METHODS

A) Materials: 1) Chemicals:
Deltamethrin powder (98% purity) was obtained from Sigma Pharmaceutical Company.
Pomegranate (PM) molasses was obtained freshly prepared from local market. It is a concentrated product produced simply by boiling PM juice with the addition of sugar and lemon juice.
Experimental Animals: Thirty adult albino rats weighing 180-200 g were maintained on stock diet and kept under fixed appropriate conditions of housing and handling. The research were carried out according to with the research protocols of Ethics Committee of Scientific Research, Faculty of Medicine, Banha University that followed instructions of the National Institutes of Health Guide for Care and Use of Laboratory Animals (Publication No. 85-23, revised 1985) .
Albino rats were animals of choice for experiments. This is because the anatomy as well as physiology of these animals is closely related to that of human and most of chemical and biochemical experimental studies were carried out with these animals often produce similar results with those conducted on human (Ogunleye and Omotoso, 2005).
Experimental protocol: 30 adult albino rats were equally divided into 5 groups as follow:
(1) Group I (control -ve group) 6 rats: lifted without intervention to measure the basic parameters.
(2) Group II (control +ve group) 6 rats: Each rat was treated with 1ml corn oil (vehicle of deltamethrin) once daily, orally for seven days.
(3) Group III (diluted PM molasses gavaged group) 6 rats: each rat was gavaged with 0.5ml (PM molasses) + 0.5ml distilled water once daily, orally for seven days.
(4) Group IV (deltamethrin (DLM) gavaged group) 6 rats: Each rat was treated with 1 / 5 th LD 50 of DLM (6mg/kg dissolved in corn oil), once daily, orally for seven days. The dose was determined on the basis of LD 50 of deltamethrin in peanut oil i.e. 30 mg/kg body weight (Singh et al., 2007).
(5) Group V (treated with DLM + PM molasses) 6 rats: Each rat was gavaged with DLM (6 mg/kg/ day) and PM molasses (0.5ml (PM) plus 0.5ml distilled water) once daily, orally for seven days.
All animals were received the drugs orally. The oral administration was via appropriate sized metallic cannula dressed with plastic cover that exceeds the tip by 2-3 mm to prevent injury of the esophagus.
A)
Biochemical study: Preparation of serum:
Blood samples were taken from their hearts by 5ml syringes, where it lefted to coagulate at room temperature, and then centrifuged at 986 g for 15 minutes; the clear non-hemolyzed supernatant serum was quickly removed and used for the estimation of malondialdehyde (MDA), reduced glutathione (GSH), and catalase (CAT). Blood samples were also taken for estimation of plasma pseudocholine esterase (PChE) level. Tissue Samples:
1-By termination of 7 days, the rats were sacrificed using decapitation. Brain tissues from each rat were removed, washed with saline solution, tissues were homogenized in ice-cold 50 mM sodium phosphate buffer (pH 7.4) containing 0. peroxidase activity, sections were incubated in 2% normal goat serum at 37oC for 1 h, followed by 48 h incubation at 4oC with primary anti-Bax at a dilution of 1:100 respectively, then it incubated with biotinylated link antibody (1:100) and in streptavidin-horseradish peroxidase solution (1:100) at 37oC for 2 h, respectively. After being stained with DAB, sections were dehydrated, and examined under light microscopy. The specifcity of the immunoreactivity was confrmed by omission of the primary antibody. The site of antigen was clearly identified by presence of brown color in cytoplasm.
Statistical Analysis:
The measured parameters were organized, tabulated and statistically analyzed using SPSS software statistical computer package version 16 (SpssInc, Chicago, ILL Company). Data were expressed in form of mean ±standard deviation and range. They were tested for normality using Shapiro-Wilks test assuming normality P>0.05. Differences among groups were tested by ANOVA for normally distributed variables, or Kruskal Wallis test for non parametric ones. Significant ANOVA or Kruskal Wallis tests were followed by post hoc multiple comparisons by Bonferroni tests to detect the significant pairs. The level of significance was stated at 0.05 (P ≤0.05 was considered significant). (Table 1&Figure1) .
RESULTS
2) Comparison between studied groups according to oxidative stress parameters:
a-Comparing regarding to MDA in both serum & brain tissues:
In comparision of MDA of rats in DLM and DLM + PM molasses treated groups with those in control, they depicted signifcantly higher level of serum MDA (39.1±2.1 ng/ml and 26.8±2.1ng/ml, respectively). Moreover, when DLM & DLM + PM molasses gavaged groups matched with each other, DLM gavaged animals revealed significant higher level of MDA production than DLM + PM molasses treated group (Table 1& Figure 2 ).
The present study showed that MDA level was highly signifcant increased in brain tissues in both DLM 
2-In deltamethrin (DLM) treated group (group IV):
Histopathological examination of stained section in the brain of DLM treated rats showed; neuronal cell degeneration (pyknosis) in form of diffuse apoptotic body (scanty dense esinophilic cytoplasm with deeply stained shrunked or even absent nucleus) and a highly proliferative dilated blood vessels with widening perivascular Virchow-Robin space were present also (Imag I; B-B2).
3-In DLM + PM molasses treated group (group V):
Histopathological examination of stained section in the brain of DLM + PM molasses treated rats showed the same histopathological disruption seen in the DM treated group with decreased number of apoptotic bodies and congested blood vessels (Imag I; C & C1).
b-Immunohistochemical examinations:
The BAX expression was evaluated according to intensity of positively stained neural cells into; negative, positive and strong positive reaction.
2-In deltamethrin [(DLM) treated group (group IV):
The Immunohistochemical examination of the brain of DLM treated group showed many nerounal cells with strong positive expression of BAX antibody appears as diffuse strong brownish cytoplasmic staining (Image II;B).
3-In DLM + PM molases treated group (group V):
The immuno-histochemical examination of the brain tissues in the DLM + PM molasses treated rats also showed low cytoplasmic expression to Bax antibody when compared to DLM group (Image II; C). 
DISCUSSION
Organophosphphorous compounds and pyrethroids act mainly on the nervous system and used broadly in agricultural and veterinary applications (Flaskos et al., 2007) .
Deltamethrin is an imperative pesticides that used in cultivation and indoor for control of houseflies (Hassanin and El Asely, 2015).
Apoptosis is a programmed cell death, in which has basic role in both physiological & pathological situations.
Deltamethrin was found to produce neurodegeneration and apoptotic cell death in cerebral tissues of albino rats (Aksalal et al., 2010) The previous findings of oxidative effect produced by deltamethrin could be explained by its lipophilicity and hence ability to penetrate the cell membrane where it causes generation of numerous free radicals which lead to destructive effect matches with oxidative stress (Celik and Suzek, 2009).
In comparison of deltamethrin treated animals with both control and pomegranate (PM) molasses treated groups as regard antioxidant activities, there were a significant reduction in serun and brain GSH & CAT in DLM treated rats.
Also The reduction in these antioxidant activities might be due to utilization of antioxidant enzymes to challenge the prevailing oxidative stress under the influence of free radicals generated from DLM and/or inhibition of enzyme synthesis by DLM (Slaninova et al.,  2009; Zhang et al., 2013) .
2) Regarding the histopathological results
As regard to histopathological analysis, of the brain tissues of DLM treated rats of the present study showed apoptotic bodies where cells were disturbed containing scanty eosinophilic cytoplasm with deeply stained shrunken or even absent nuclei, neuropil vacuolization and highly proliferated & dilated blood vessels as compared to to both control and Bax to Bcl-2 ratio determines the cell fate; where increased Bcl-2 responsible for survival of cells, while Bax produced programmed cell death (Kroemer, 1999; Crompton, 2000) .
Immunohistochemical staining of brain of deltamethrin treated rats showed many neurons with strong positive immune reaction to Bax antibody in their cytoplasm indicated by brownish cytoplasmic deposits comparing to control and pomegranate (PM) molasses treated groups.
Finding 
